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INTRO DUCTI ON 
Psoriasis has long been suspected of having a 
genetic etiology but, despite numerous studies its 
precise mode of inheritan ce remains un certa in'. In 
a survey of 1437 psoriatic pat ients and their 
fam ilies, Hoede (1931) determin ed a fa mili a l inci-
dence of 39 percent. If one paren t was affected t he 
rat io of affected to normal siblings was 1 : 8· b'ut if 
ne ither was afTected , the ratio fell to 1:21. Because 
more males t han females were affected , Hoede 
concluded that psori as is is inherited as an incom -
pletely sex-limi ted, irregular dominant. Lerner 
~ 1 940), who obtained a family history of psorias is 
m 42 percent of 142 patients, a lso concluded that 
psoriasis is transmitted as an irregula r dominant. 
Romanus (1945) examined 1417 probands and 
found that 8 percent of their pa rents, 9 percent of 
t heir si?lings, and 13 percent of their offspring had 
psonas1s . From t hese data, he suggested that 
psorias_is demonstrates "a dominant heredi ty with 
a mamfestatwn probability [i .e ., penetrance] of 
a bo~~ 18%_. " Ste inberg et a l. (1951) analyzed the 
fam 1hes of 464 psoriatic patients but, unlike Ho-
ede, found no sex difference in the incidence of the 
disease. They concluded t hat a minimum of two 
loc i is necessary to explain the heredi tary pattern 
and suggested that psoriasis depends on two pa irs 
of autoso mal recessive genes . 
Aschner et al. (1957) reported two families with 
direct inheritance of psoriasis through 4 genera-
tiOns and two families with direct inheritance 
through three generat ions. They also reported the 
mating of two affected persons; two of their five 
children had psoriasis. Grayson and Shair (1959) 
described the transmission of psorias is through 6 
ge nerations. Ward and Stephens (1961) reported a 
kindred spanning 3 genera t ions; of the 41 children 
produced, t he condition of 11 was unknown 11 
were affected , and 19 were unaffected . Since e~ery 
affected child had an affected parent, they con-
cluded t hat psori as is is inherited as a mendelian 
dominan t with incomplete penetrance. In a large 
kindred , Abele et a l. (1963) reported 44 affected 
indi vidua ls in 6 generations. When both parents 
were affected , there were 8 affected and 5 norm a l 
children . When one parent was affected the ratio 
of involved to uninvolved offspring mo;e than 21 
years of age was 19 : 27. Neither of t hese ratios 
differed signifi cantly from the expected resul ts of a 
simple mendelian dominant pattern of inheri -
ta nce. However, in this kindred not all affected 
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children had an affected parent, so the presence of 
asymptomatic transmitters was assumed. Abele 
and his co-workers concluded t hat the mode of 
inheritance in this kindred a ppears to have been a 
simple autosomal dominant with a penetrance of 
60 percen t. In 1963, Lom holt reported the resu lts of 
examining vir tua lly the en t ire population of t he 
Faroe Islands. Since 2.8 percent had psoriasis, a 
deta iled ana lysis of a large number of pedigrees 
was poss ible. When one pa rent was affected, 137 of 
605 siblings had psoriasis. Desp ite his extensive 
data, Lomholt was unable to reach any firm 
conclusions since a double recessive, a n autosoma l 
dominan t with incomplete penetrance, and poly-
ge nic modes of inheritance could a ll be part ially 
supported. We reexa mined Lomholt 's published 
pedigrees, selecting only t hose fa milies in which 
one child more than 21 years of age had psoriasis. 
We t hen determined the incidence of psori as is in 
those individua ls more than 21 years of age within 
t hese si bships whom Lomholt had exam ined per-
sonally. A total of 105 such sibs hips conta in ed 418 
individuals. We found that among the males 113 
were affected and 108 were unaffected. Among t he 
females , 93 were affected and 104 were unaffected 
for a total of 206 affected and 212 unaffected 
Eighty-six of t hese 105 sibships had an affected 
pa rent a lthough these data are uncertain s ince 
many of the p arents were deceased or had not bee n 
examined for some other reason. Our reassessmen t 
of Lomholt's materi a l suggests an autosomal domi-
nant pattern of inheritance. In a questionna ire 
study of 2, 144 psoria t ic patients, F arber et al. 
(1968) reported that 36 percent had at least on e 
rel ative with p soriasis. From a later m ore detailed 
analysis of the 698 patients who 'had completed 
and returned the questionnaire, Watson et a!. 
(1971) concluded that the inheri tance of psoriasis 
is best explained by a multifactorial or polygeni c 
pa ttern. In this study, 13.9 percent of t he parents 
and 9.1 percent of the siblings were reported to 
ha ve psoriasis. 
The resul ts of a number of studies in twins have 
been published. Lomholt (1963) and Niermann 
(1964) reviewed the li terature for twin pairs con -
taining at least one member with psorias is, and 
each added one pair of his own. Lomholt reported 
concordance of psoriasis in 15 of 27 monozygotic 
twin pairs . Niermann's data indicate concordance 
in 18 of 26 monozygotic and 4 of 26 di zygotic twin 
pa irs. M ore re cently Farber (1971) reported t hat 51 
of 71 (72%) of monozygotic twin pairs and 12 of 54 
(22%) dizygotic twin pairs were concordant for 
psoriasis. As Watson et a l. (1971) have empha-
sized , such twin studies are likely to be biased 
because of a tendency to report only concord an t 
twin pairs. Moreover , since di zygotic twin pairs 
INHERITANCE OF PSORIASIS 539 
occur about twice as frequently as monozygotic 
(Myrianthopoulos, 1970), the literature is obvi-
ously deficient in reporting dizygotic twin pairs 
with psoriasis . Despite these limitations, twin 
studies indicate a genetic influence in t he etiology 
of psoriasis most consistent with an autosoma l 
dominant pattern of inheritance, but other factors , 
presumably environmental , must play an impor-
tant role . 
Two conclusions are apparent from this an-
notated review: (1) Genetic factors are clearly 
operative in the etiology of psoriasis. (2) The mode 
of inheritance of psoriasis, despite abundant data, 
remains controversial. The family studies of 
Aschner et a l. (1957) , Grayson and Shair ( 1959) , 
Ward and Stephens (1961), Abele eta!. (1963) and 
our reexamination of Lomholt's pedigrees a ll sug-
gest an autosomal dominant pattern of inheritance 
with various degrees of penetrance. On the other 
hand, t he reports of Steinberg et a l. (1951) and 
Watson et a l. (1971) do not support this conclu -
sion. However , severa l factors can explain these 
discrepancies, perhaps t he most important of 
which is t he method of co llecting data. For exam-
ple, we do not doubt the validi ty of t he statistica l 
ana lysis of t he data by Steinberg et al. and by 
Watson et al. However, t hese data were based on 
direct or indirect questioning of patients with 
Psoriasis. Family members were not examined and 
t hus the presence or absence of psoriasis in these 
individuals must be regarded as hearsay. Further-
more , since only about one-third of the psoriatics 
in the study of Watson et al. (1971) completed t he 
questionnaire, it is reasonable to inquire whether 
t h e responders were truly representative of t he 
en tire group. Questionnaire stud ies have another 
distinct drawback. The co llected data may consist 
of an adm ix ture of information from fami lies with 
differing modes of inheritance and from others 
where no genetic factor is operative. For example , 
if one conducts a hypothetica l study on 4 unrelated 
patients with psoriasis, each of whom has 3 sibs 
and, of course, 2 parents, each is questioned about 
the incidence of psoriasis in his family. Two of the 
Patients deny any incidence, t he third has a sister 
with t he disease, and t he fourt h has an affected 
mother and brother. In the first 2 fam ilies , no 
genetic factor seems apparent; in the third, an 
autosoma l recessive is possible, and in t he fourth 
an autosoma l dominant is suggested . If, however , 
the data are combined, 2 of 12 siblings or 17 
percent and 1 of 8 or 12.5 percent of t he parents 
have psoriasis. These percentages are sim il ar to 
those reported by Romanus and by Watson et a l. 
The difficulty of in terpret ing these combined data 
contrasts sharp ly with the relative ease of deter-
mining t he mode of inheritance in each individual 
fami ly. 
Although t he bulk of the evidence tends to 
support t he hypothesis t hat the mode of inheri-
tance in psoriasis is an autosomal dominant, 
additional factors, which might explain t he rather 
disparate conclusions reached by various authors, 
must be considered. The clinical spectrum of 
psoriasis is extremely broad, ranging from mani-
festations as inconspicuous as a few pits in a 
fingernail to total cutaneous involvement. More-
over, in its atypica l forms, psoriasis can be difficult 
to distinguish from other skin diseases such as 
seborrheic dermatitis and some types of eczema. 
Psoriasis sometimes pursues an extremely variable 
course, from a single episode of a few weeks to 
continuous or intermittent invo lvement. Psoriasis 
makes its ini tial appearance at virtually any age . 
In addition, infections, trauma, emotional stress, 
and climate can and do induce or modify the 
course or severity of the disease. In summary, these 
clinical variables tend to underestimate the preva-
lence of psoriasis in a given population, even when 
all individuals are examined by a trained observer. 
For this reason , estimates of penetrance, e.g. 60 
percent in the North Carolina kindred , should be 
considered minimal figures. Furthermore, preva-
lence is even more underestimated in question-
na ire studies. 
Another possible source of error is that the cu-
ta neous manifestations of psoriasis may not be the 
on ly phenotypic expression of a single genotype. 
For example, osteogenesis imperfecta is inherited 
as an autosomal dominant, but the phenotypic 
expression within a family varies considerably. 
Some affected individuals have on ly blue sclerae, 
others brittle bones, others deafness; and some 
members have combinations of a ll of these (Gor-
don , 1971). Although t here is no evidence t hat such 
a phenomenon exists in psoriasis, the possibility 
sti ll remains. 
Watson et al. (1971) have suggested t hat psoria-
sis is polygenic in its inheritance. Although possi-
ble, this seems most unlikely since polygenic 
diseases tend to dissipate in succeeding genera -
t ions. In the North Caro lina kindred , the Utah 
kindred, and in the families reported by Aschner et 
a!. and by Grayson and Shair, the disease was 
inherited by as many as 6 generations. These data 
tend to eliminate polygenic inheritance from seri-
ous consideration. 
A stronger possibility is t hat psoriasis is geneti-
ca lly heterogeneous, t hat is, that different mutant 
alleles at different loci produce similar phenotypes. 
This is suggested by t he apparent ly different 
modes of inheritance seen in families with psoria-
sis. Linkage studies in large families like t he Utah 
and North Carolina kindreds would be most help -
ful in determining t he validi ty of this hypothesis. 
It has now been clearly established that in 
psoriasis t he transit time of affected epidermal 
cells and t he cell cycle of the germinative popula-
tion are considerably shortened (Weinstein and 
Frost, 1968). Recently it has been shown that in the 
psoriatic epiderm is, cycli c AMP levels are low, 
adenyl cyclase act ivity is decreased, and epidermal 
chalone may be elevated (Voorhees and Duell , 
1971). McKusick (1971) has suggested that reces-
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sive diseases tend to be associated with enzymatic 
defects whereas dominant disorders t end to affect 
structural proteins . If psoriasis has an autosomal 
dominant mode of inheritance, the cha lone recep -
tor site on the epidermal basal cell wall would be a 
likely place to search for such a protein abnormal-
ity. This may prove useful by showing genetic 
heterogeneity in t he same way it was demonstrated 
in elliptocytosis (Morton, 1956). 
SU MMARY 
Although a number of modes of genetic trans-
mission have been proposed in psoriasi s, an autoso-
ma l dominant pattern see ms most consistent with 
avai lable data . This suggests that an abnorma li ty 
in a structural protein may be t he underlying 
defect in the disease . The recent finding of a 
possible defect in t he adenyl-cyclase-cyclic AMP 
cascade in the psoriatic ep idermis suggests that a 
receptor site on t he basal cell surface is a likely 
place to search for an altered protein . 
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